Objective and setting -To examine geographical variation in stroke mortality in Greater London compared with the surrounding South East Region of England. Design -Cross sectional, ecological analysis based on electoral wards. Carstairs deprivation index and the percentages of Afro-Caribbean men and women and Irish born men were significantly and positively correlated with stroke mortality at the ward level. The Carstairs effect diminished with increasing age. Adjustment for these variables diminished or abolished the higher stroke mortality risks in London for younger people but had little effect on the lower risks for older Londoners. Conclusions -Higher rates of stroke mortality among middle aged adults in Greater London, compared with the surrounding South East Region, are associated with socioeconomic deprivation and ethnicity. These factors do not explain the relatively lower stroke mortality among older Londoners. (Jr Epidemiol Community Health 1997;51:127-131) While standardised mortality ratios for stroke have been lower for Greater London than the surrounding South East Region for the past 40 years, we have shown that the situation regarding age specific stroke mortality rates is more complex.' The decline in stroke mortality has been slower in Greater London. This has resulted in rates which are now higher in Greater London than the surrounding south east for people under 75 years of age.
women. This gradient diminished and reversed with increasing age. In the 85 + age band, rate ratios were 0.82 (0.76,0.89) for Inner London and 0.89 (0.84,0.94) for Outer London for men and 0.8 (0.75,0.85) and 0.88 (0.84,0.92) respectively for women. Carstairs deprivation index and the percentages of Afro-Caribbean men and women and Irish born men were significantly and positively correlated with stroke mortality at the ward level. The Carstairs effect diminished with increasing age. Adjustment for these variables diminished or abolished the higher stroke mortality risks in London for younger people but had little effect on the lower risks for older Londoners. Conclusions -Higher rates of stroke mortality among middle aged adults in Greater London, compared with the surrounding South East Region, are associated with socioeconomic deprivation and ethnicity. These factors do not explain the relatively lower stroke mortality among older Londoners.
(Jr Epidemiol Community Health 1997;51:127-131) While standardised mortality ratios for stroke have been lower for Greater London than the surrounding South East Region for the past 40 years, we have shown that the situation regarding age specific stroke mortality rates is more complex.' The decline in stroke mortality has been slower in Greater London. This has resulted in rates which are now higher in Greater London than the surrounding south east for people under 75 years of age.
Within Greater London there is variation in stroke mortality rates across district health authorities, with high rates in Inner London for people under 65 years of age.2 Socioeconomic deprivation is associated with raised mortality from stroke.34 Stroke mortality also varies by ethnic group.56 In a national study of migrants to England and Wales, relative risks ofmortality from stroke were raised for men and women born in the Caribbean and African Commonwealth, Indian subcontinent, and Ireland.5 As parts of London, particularly Inner London, have high levels of deprivation and relatively high populations ofpeople from ethnic minority groups, these factors could explain the variation in stroke mortality.
The aim of this study therefore was to examine geographical variation in stroke mortality in Greater London compared with the surrounding South East Region in relation to socioeconomic deprivation and ethnicity.
Methods
The electoral ward was used as the unit of analysis. In 1991, there were 300 in Inner London, 460 in Outer London, and 2176 in the surrounding South East Region. A further 160 wards with no resident population were excluded from the analysis.
Deaths from 1986-92 were combined as numbers at the ward level in 10 year age bands were very small. Stroke deaths were defined as those classified under International Classification of Disease (9th revision) codes 430-438. These data were obtained in five age bands: 45-54, 55-64, 65-74, 75-84 and 85 or more years.
Electoral ward population data for 1991 (detailed small area statistics are only available for census years) were used to calculate average annual stroke mortality rates (deaths per 100000 population) by ward, sex, and age band for the period 1986-92.7 Ward based ethnicity data for the relevant age bands were also obtained from the 1991 census. The percentages of men and women in four groups (Afro-Caribbeans, Asians, Irish born, others) were then calculated by ward and age band.
The Carstairs index was used as a measure of socioeconomic deprivation and has previously been shown to predict stroke mortality at the small area level.3 Using Great Britain as the standard population, the index combined four indicators at the electoral ward level from the 1991 census -the percentage of people with no car, in overcrowded housing, with the household head in social class IV or V, and the percentage of men unemployed. Table 3 Association between Carstairs index and stroke mortality in relation to age -rate ratios* for stroke mortality for a ward on the 95th centile relative to a ward on the 5th centile (95% confidence intervals) It is possible that deprived people who are susceptible to stroke die at relatively young ages but it is unlikely that this occurs commonly enough to account for the lack of association among older people. Another possibility is that older people belong to earlier generations 
Age (y)  20-64  20-64  20-64  15-64  15-64  20-64  Social class:  I  88  112  124  86  80  62  II  103  106  104  89  86  72  III (N/M)  100  100  101  101  98/106  89/109  IV  94  96  88  98  111  117  V  108  97  101  135  136  179 England 8 19 Afro-Caribbeans have a high prevalence of hypertension which may contribute to their increased risk of stroke. 20 However, deprivation may also explain this increased risk as higher mortality from circulatory diseases among Afro-Caribbeans is abolished when socioeconomic factors are taken into account.2' OTHER RISK FACTORS FOR STROKE Data on other risk factors for stroke in Greater London and the surrounding south east are limited and based on relatively small samples.222' In the health and lifestyle survey, based on a sample of 2600 people, the prevalence of hypertension was marginally lower in Greater London than the surrounding South East Region (22% of men and 18% of women in Greater London v 25% and 21 % respectively in the surrounding south east) . 22 The percentage of non-drinkers or very occasional drinkers was marginally higher in Greater London (16% ofmen and 37% ofwomen in Greater London v 14% and 31% respectively in the surrounding south east). Fruit and salad consumption in summer, an indication of vitamin C intake, tended to be marginally lower in Greater London. There were no consistent differences in the body mass index.
In the general household survey, the prevalence of smoking has been slightly higher in Greater London (29% in Greater London v 27% in the surrounding south east in 1992 based on 5500 people).2' The percentage of non-drinkers has also been higher in Greater London (11% of men and 18% of women in Greater London v 5% and 9% respectively in the surrounding south east in 1992), consistent with the results from the health and lifestyle survey.
The above data are largely for people under 75 years of age among whom stroke mortality is now higher in Greater London than in the surrounding South East Region. The higher prevalence of smoking, lower consumption of fresh fruit and salads, and possibly the higher prevalence of non-drinkers if a U shaped relationship between alcohol and stroke is accepted,24 are consistent with this higher stroke mortality in Greater London, but the marginally lower prevalence of hypertension is not. Smoking, in particular, is interesting as its association with stroke diminishes substantially with increasing age (in a meta-analysis the relative risks were 2.94 for people under 55, 1.75 for people aged 55-74, and 1.11 in people over 74).25 As higher levels of smoking are associated with greater socioeconomic deprivation, this could partly explain the diminishing socioeconomic effect on stroke with increasing age observed in our study. However, these data on other risk factors have to be interpreted cautiously as they are based on relatively small numbers.
CONCLUSIONS
Stroke mortality rates for middle aged Lon-; doners are higher, but for older Londoners are lower, than rates for people in the rest of the South East Region of England. We found that socioeconomic deprivation and ethnicity largely explained the raised mortality rates for middle aged Londoners. This suggests that factors associated with socioeconomic deprivation and ethnicity, including smoking, diet, and access to effective health care, need to be addressed in order to reduce mortality from stroke in London.
